iron, the electric current passes through the whole mass of material and heats this by small arcs at all the poor contacts throughout the mass.
The Girod furnace can also be made more symmetrical in shape than the usual series-arc furnace, although the same symmetry has been obtained by Keller in a series-arc furnace having four electrodes. The Girod furnace has, however, the complication of having a composite hearth.
The early forms of Girod furnace had a voltage of 50, about half that of a series-arc furnace, and this meant that for the same power twice as large an electric current must be employed, thus increasing the losses of power in the cables and connections and in the electrodes themselves. In some larger furnaces, built more recently, a voltage of 75 has been obtained, which leaves little to be desired. It might appear that the steel rods in the bottom of the furnace would chill the molten steel, especially as the rods are water-cooled; but if the rods are properly proportioned to the current they have to carry, no such chilling action will take place as long as the current is flowing, and under these conditions less energy is wasted by these than by carbon electrodes. Whenever the current is shut off for any reason, there will, of course,be a loss of heat through the steel rods. Paul Girodspeaksof the "thorough electrification" of the steel as being one advantage of his furnace. This means that the electric current passes right down through the steel instead of merely skimming the surface, as it might be expected to do, in a series-arc furnace. It is not likely that the passage of the current through the main body of the steel would produce enough heat to improve materially the working of the furnace, but heat will be produced at the points where the current enters the vertical steel rods, as in the Hering furnace, and this may be sufficient to cause a circulation of the steel in the furnace. A serious objection to this form of furnace is the fact that the electric current passes completely through the steel ring formmg the walls of the furnace and this increases the inductance of the furnace and lowers the power-factor in a way that does not occur in a series-arc furncae. The difficulty can be got over in part by inserting strips of copper down the sides of the furnace, but this complicates the construction and the operation of the furnace.
A 12-ton furnace described by Borchers,1 and shown in Figs. 97 and 98, is about 12 ft. square and 5 ft. high outside. Inside it is 10
1 W. Borchers, "The Girod Furnace," Jour. Iron and Steel Inst., 1910, No. I, p. 141.rode should be moved when regulation is required. In starting a Girod furnace with a cold charge of scrap-patented 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
